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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3, 6-10, 13-19 and 24-28 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. Claims 1 and 15 recite "a 
planar test surface having a specific affinity" in line 5. It is unclear whether the surface 
itself has affinity to the analyte or whether it incorporates an element that has affinity to 
the analyte. The specification only appears to provide support for a surface having 
molecules thereon that are specific to target analytes, see paragraph 0021 , but the 
claim broadly includes a test surface that is itself capable of binding to an analyte 
through specific affinity or has any configuration that is capable of binding to an analyte 
through specific affinity. Applicants are requested to clarify this limitation. For prior art 
purposes, the claim is broadly interpreted to include any configuration, including 
biomolecules immobilized on nanowires that are capable of binding to an analyte. 

Claims 2-3, 6-1 0,13-14,1 6-1 9 and 24-28 are vague and indefinite for the same 
reasons since they are dependent on claim 1 or 15. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-3, 6-10, 13, 15-19, 24, 27, and 28 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over U.S. Pat. No. 5,866,321 to Matsue et al. ("Matsue") in view 
of U.S. Pat. No. 7,163,659 to Stasiak etal. ("Stasiak") in view of U.S. Pat. No. 5,922,537 
to Ewart et al. ("Ewart"). Both Stasiak and Ewart are already of record. 

/'. Claims 1 and 15 are obvious 

Matsue describes a biosensor with a reactant immobilized on a first electrode. 
See column 9, line 56 to column 10, line 17; Figure 1A and 1B. The reactant is also 
exposed to a second electrode such that the reactant is between the first and second 
electrodes. Id. Matsue also describes using the biosensor to detect the presence of an 
analyte that binds to the reactant, such that binding between the reactant and analyte 
causes an electrical signal that can be detected. See column 7, lines 34-37; column 9, 
lines 30-42. With this description, Matsue teaches the instant claims except for a 
ferroelectric transducer. 

Ewart describes a method of optimizing a capacitive sensor device by including a 
dielectric made from ferroelectric ceramic, such as barium titanate. See column 14, 
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lines 10-20. 

Stasiak teaches that capacitance detection is useful for obtaining both qualitative 
and quantitative information. See column 12, lines 54-68. Stasiak teaches this type of 
measurement in the context of a sensor comprising two electrodes, one with a 
functional layer thereon and the other in contact with a sample such that the sample is 
between the two electrodes. See column 6, lines 52-65; column 12, lines 1-22; and 
Figure 7. The electrode with the functional layer comprises a dielectric material, see 
column 3, lines 27-29 and column 4, lines 9-12, and can have immobilized 
biomolecules, such as antibodies, thereon, see column 8, lines 23-26. 

With the foregoing description in mind, one of ordinary skill in the art would have 
found it obvious to modify Matsue's method by incorporating Ewart's barium titanate as 
a ferroelectric layer. The combination would therefore produce a sensor by which the 
reactants are immobilized on the ferroelectric layer. The skilled artisan would have 
been motivated to make the modification because Ewart indicates that this type of 
arrangement would optimize capacitance sensing. The skilled artisan would have 
recognized that capacitance sensing would apply to Matsue's method since Matsue's 
biosensor can detect any type of electrical measurement, and capacitance sensing is 
one type of electrical measurement. Moreover, Stasiak indicates that dual-electrode 
biosensors with reactants in between can be used for capacitance sensing. Since 
Matsue's biosensor fits this description, the skilled artisan would have found it obvious 
to apply Ewart's barium titanate ferroelectric layer to Matsue's biosensor. Furthermore, 
since Ewart describes the ferroelectric layer as applicable in a biosensor, see column 
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14, lines 21-38, the skilled artisan would have had a reasonable expectation of success. 
/'/'. Dependent claims 2 and 3 are obvious 

Regarding claims 2 and 3, Stasiak teaches performing parallel tests, one test 
being a control. See column 12, lines 14-22. With this method, a comparison of 
electrical signals can be performed and the quantity of analyte can be determined. Id. 
It would have been obvious to modify Matsue's method to incorporate Stasiak's 
comparison test, since doing so would reveal a more accurate determination of analyte 
quantity. Moreover, regarding claim 3, implicit in this description is the correlation 
between signal level and analyte concentration. 

/'/'/'. Dependent claims 6-10, 13, 16-19 and 24 are obvious 

Regarding claims 6 and 7, Stasiak teaches the step of applying an electrical 
current to at least one of the electrodes. See column 6, lines 65-66. As would have 
been apparent to one of ordinary skill in the art, capacitive sensing necessarily involves 
either applying a current and measuring a change in voltage or applying a voltage and 
measuring a change in current. Accordingly, it would have been obvious to perform 
either method using Matsue's method. 

Regarding claims 8 and 17, Ewart teaches that the ferroelectric material can be a 
ferroelectric polymer. See column 15, lines 50-51 . 

Regarding claims 9 and 18, Ewart describes the ferroelectric layer is a thin film. 
See Figure 8. 

Regarding claims 10 and 19, Matsue teaches that the analyte can be either an 
antigen or antibody. See column 14, lines 24-30. 
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Regarding claims 13 and 24, since the reactant is specific for an analyte, the 
reactant is considered a "probe" molecule. See supra rejection of claim 1 . Moreover, 
the reactants are coated onto the biosensor. See Figure 1 A and 1 B. 

Regarding claim 16, since the electrodes have stored charge for performing 
capacitive detection, a voltage source is necessarily provided. 

iv. Dependent claims 27 and 28 are obvious 

Matsue, Ewart and Stasiak (together "Matsue") do not teach a thin film that is 
"about 180 nm thick." However, the skilled artisan would have found it obvious to arrive 
at this dimension based on the doctrine of routine optimization. In a case decided by 
the precursor to the Federal Circuit, the Court stated that a claim is not allowable where 
the skilled artisan could have arrived at the claim through routine experimentation on 
the optimum or workable ranges of the claim. In re Alter, 220 F.2d 454, 456 (CCPA 
1955) (stating "where the general conditions of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable ranges by routine experimentation.") 
In Aller, the claims were directed to a process taught by the prior art, except for a 
specific temperature and acid concentration range. Id. The Court, however, held that 
the claims were not patentable since the skilled artisan could have arrived at the 
claimed ranges through routine optimization. Similar to the Aller case, Matsue teaches 
all the limitations of claims 27 and 28, except for a size. However, Ewart suggests that 
a capacitive sensor can be optimized. See column 14, lines 10-11. Accordingly, the 
skilled artisan would have recognized that Matsue's general conditions could be used 
as a basis for performing routine experimentation to arrive at an optimal thickness for 
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the transducer thin film, especially since 
applicable to the thin film. 
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indicates that such experimentation is 



Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsue 
in view of Ewart and Stasiak as applied to claims 1 and 11-12 above, and further in view 
of U.S. Pat. No. 4,810,639 to Pankratz. 

Matsue, Ewart and Stasiak (together "Matsue"), described above, do not teach 
the step of "removing a remaining portion of said sample," as claimed. 

Pankratz teaches a washing step to remove sample constituents and 
contaminants not bound to the solid phase. See column 8, lines 41-45. 

With the foregoing description in mind, one of ordinary skill in the art would have 
found it obvious to modify Matsue's method by including a washing step to remove 
unbound analytes, as taught by Pankratz. The skilled artisan would have been 
motivated to perform the modification based on Pankratz's teaching that the washing 
step removes contaminants. Indeed, this step would prevent any interference by the 
contaminants in affecting the assay result. Moreover, Pankratz's washing step is 
provided in the form of an immunoassay, which is within the scope of Matsue's assay. 
Accordingly, the skilled artisan would have had a reasonable expectation of success in 
combining Pankratz's step with Matsue's method. 
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Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matsue in view of Ewart and Stasiak as applied to claims 1 and 15 above, and 
further in view of U.S. Pat. No. 7,527,720 to Ishimaru et al. ("Ishimaru"). 

Matsue, Ewart and Stasiak (together "Matsue") do not teach a movable 
electrode. 

Ishimaru states that where a biosensor is sandwiched by a pair of electrodes, 
one of the electrodes can be movable in a manner facing the other electrode. See 
column 4, lines 31-39. 

With the foregoing description in mind, one of ordinary skill in the art would have 
found it obvious to modify Matsue's method to include a movable electrode. The 
movable electrode would be the electrode not attached to the reactant. The skilled 
artisan would have made the modification because Ishimaru indicates that this 
technique is well known in the art. Moreover, this would allow the skilled artisan to 
obtain an optimal signal since the movable electrode could be adjusted appropriately. 
For the same reason, the skilled artisan would have had a reasonable expectation of 
success. 



Response to Arguments 

Applicants' arguments with respect to claims 1 and 15, see Response filed March 
15, 2010, have been considered but are moot in view of the new ground of rejection. 
Specifically, Applicants' argument directed at Stasiak's teaching of nanowires is moot 
since Matsue is now relied upon to teach the claimed planar test surface. 
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Some of Applicants' arguments, however, merit consideration since they are 
directed to prior art that are applied above. Applicants argue that Ewart is inapplicable 
to Stasiak since Ewart discusses the removal of analytes from a test surface. See page 
9, third paragraph. Although Stasiak is no longer relied upon as the primary reference, 
this argument is relevant to Matsue. Applicants note that a person of skill in the art 
would "presumably adopt Ewart's measurement method, which requires removal of the 
analyte from the test surface." Id. This presumption, however, is incorrect. Ewart is 
relied upon for its teaching that a ferroelectric material would generally benefit 
capacitance measurements. Such measurements occur whether an analyte is added or 
removed from an electrode surface. Indeed, both scenarios would cause a change in 
capacitance, and it is specifically the "change" in capacitance that is measured. See 
Ewart, column 14, lines 10-20; see also Stasiak, column 12, lines 44-58. Accordingly, 
Ewart is applicable to Matsue. 

Applicants traverse the rejection of claim 14 based on the same arguments made 
against claims 1 and 15. However, since these arguments are either moot or not 
convincing for the foregoing reasons, Applicants' argument against claim 14 is not 
convincing. 



Conclusion 

No claims are allowed. 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leon Y. Lum whose telephone number is (571) 272- 
2872. The examiner can normally be reached on Monday to Friday (8:30 am to 5:00 
pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark L. Shibuya can be reached on (571) 272-0806. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Leon Y. Lum/ 
Examiner, Art Unit 1641 

/Unsu Jung/ 

Primary Examiner, Art Unit 1641 



